Signaling mutations and autoimmunity.
Mutations in a number of signaling components in mice can lead to strong autoimmune phenotypes. In some cases, these mutations likely compromise important feedback inhibitory pathways that downregulate antigen receptor signaling. For example, a deficiency of Lyn leads to a severe lupus-like autoimmunity. This autoimmunity may result from loss of a feedback inhibitory pathway in which Lyn phosphorylates CD22, triggering recruitment of the tyrosine phosphatase SHP-1 to the plasma membrane, which then dampens BCR signaling. Loss of Lyn also compromises an inhibitory pathway involving Fc gamma RIIb and SHIP, an inositol phosphatase. Mutation of Fyn exacerbates the autoimmunity caused by loss of Lyn. This may be due in part to a nonimmunological compromise in the integrity of the podocytes in the kidney, which may make the kidneys more susceptible to immune complex-induced damage. Fyn-deficient mice exhibit a number of immunological abnormalities and also exhibit some autoimmunity, although this is less severe than what is seen in Lyn-deficient mice. Recently a gain of function mutation in CD45 that may enhance activity of Src family tyrosine kinases has also been found to cause autoimmune disease, suggesting that the level of Src family tyrosine kinase activity is an important determinant of immune tolerance. Finally, several studies suggest that there is a significant interaction between Src family tyrosine kinases and the Fas pathway that is important for self-tolerance. Although these studies are still at an early stage, it seems clear that alterations in regulators of antigen receptor signaling can contribute to autoimmunity.